
*Th e oresent invention relates tb4£veT7«oia^^ polypeptides, nucleic 

antibodies against the polypeptides. (1 X <\ ^U'^ 

SSknSe bacterium. It is knov4that the urease plays a role .n the 

"Sale S8ty«SSS?SS^X<V 8 -«l ureB. These two polypeptides form a 
polypeptide complex having ^ orf and fells have bee n made and 

wou d be S a^e From animal experiments published so£r , incomes clear ha a 

S^^the&cafly be feasible but is not : a ' opton. TH« - because ,n 

soite of many attempts for improvement, H. fe/is is difficult to grow. 

s There dTariy is a need for an efficacious vaccine, based upon homologous components. 

* Ind yS?SS that the known H. Mb ^ doe ^ ot ^^" " 

* it kfM^an object of the p^S^^Goimpfa>nSeerH. felis urease which is able to 

* nSoteS against Helicobacter felis infection in dogs and cats. It was surprisingly 
nnnd^SthaU feljs>^*eeomUirease exists, of which the genes encoding the 

Srucl^ with the knOWn * f6,iS Ur l A ? nd B 9eneS ' 

T^ovel urea^rTamed ureaseXY, border to discriminate it from the known urease 

I? Z new^und urease « J£f$ ^gSfc! " 
^Thf over/genetic structr£of^ 

^ UreS/Ur?^comparable to that of the known UreA and B in H. fehs and H. pylon. 
The^XX^ology is however surprisingly low. It was even more surpnsingly 
foundNfctheSology between the ureA and B genes and the novel ureX and Y 
oenM one s^ g^H fe//s strain is even strikingly lower than the homology between the 
various LreA and B genes from the various Helicobacter spec.es. 
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Tab/e^a 1b aria* 1c show the comparison of the ureX and Y ge^nd the polypeptides 
they?hcode fftrtn five different Helicobacter felis species, with the ureA and B genes and 
polypeptides from Helicobacter felis, pylori and heilmannii. 

The level of homology of the genes^ehepding the novel structural urease subunits X and 
Y and the polypeptides thev encdde^as Wnpared to that of known ureA and B genes 
and polypeptide subur^isNpreselq^irf^abfejjl a, b and c. 



Reference molecule : H. felis ureX CS1 


a.a. 


n.a. 


H. felis ureA 


50% 


57% 


H. pylori ureA 


52% 


60% 


H. heilmannii ureA 


54% 


62% 


H. felis strain Kukka ureX 


100% 


91 % 


H. felis strain Ds4 ureX 


99% 


91 % 


H. felis strain 2301 ureX 


99% 


91 % 


H. felis strain 390 ureX 


99% 


91 % 



Table 1a: amino acid and nucleic acid homology between the 
H. felis ureX and various ureA subunits. 



Reference molecule : H. felis ureY CS1 


a.a. 


n.a. 


H. felis ureB 


73% 


71 % 


H. pylori ureB 


73% 


70% 


H. heilmannii ureB 


74% 


71 % 


H. felis strain Kukka ureY 


99% 


95% 


H. felis strain Ds4 ureY 


98% 


94% 


H. felis strain 2301 ureY 


99% 


95% 



Table 1b: amino acid and nucleic acid homology between the 
H. felis ureY and various ureB subunits. 



Reference molecule: H. felis ureXY CSI 


n.a. 


H. felis ureAB 


67% 


H. pylori ureAB 


67% 


H. heilmannii ureAB 


68% 


H. felis strain Kukka ureXY 


94% 


H. felis strain Ds4 ureXY 


94 % 


H. felis strain 2301 ureXY 


94% 



Table 1c: nucleic acid homology between H. felis ureXY and 
various ureAB genes. 
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>One embodiment of the invention thus relates to nucleic acid sequences encoding the 
novel urease X and Y subunits. 



First of all this embodiment of the invention relates to nucleic acid sequences eroding 
two subunits of a urease complex such as expressed by Helicoba cter fete , ^jave at 
feast 85 % homology with SEQ ID NO: 1 , or parts thereof with a length of at least 40, 
preferably 45, more preferably 50 nucleotides encoding at least an im™™^™ 
fragment of one of the subunits. Still even longer fragments, with a length of at least 55, 
60 or 70 nu^io^qido are in that order even more preferred. 

■ 1( S> A nreferred form of this embodiment relates to nucleic acid sequences that encode the 
urease £ ?uSI!l polypeptide or the urease Y subunit polypeptide and that have at least 
S 5 % homotogy wUh SEQ ID NO: 1 , or parts thereof with a length of at least 40, 
oreferabry 45 more preferably 50 nucleotides encoding at least an ■immunogenic 
1 5 fragmen tof the urease X subunit polypeptide or the urease Y ^^^^ 
Merely as an example: the nucleic acid sequence encoding the urease X subunit of 
H^obacter felis strain CS1 starts at posjiien 206/207/208 (GTG) (See figure a (1)) 
and stops at position 884/885/886 (TAA). he nucle.c ac.d ^j^^^f^ 
urease Y subunit of Helicobacter felis strain CS1 starts at position 897/898/899 (ATG) 
20 and stops at position 2601/2602/2603 (TAGV 70 ffi^ are in that 

— ^> Still even longer fragments, with a length of at least 55, 60 or 70 nucleic acios are in inai 
order even more preferred. 

^ A more preferred form of this embodiment relates to nucleic acid th se ^ n ^^ ing at 
& leaTgO %, preferably 94 % jjpjre preferably 97 % homology w,th SEQ ID NO. 1 . 

The determination of the homology percentages was done with ^w^PTC^ 
AHan Plus for Windows, available from Scientific and Educational Software, P.O.Box 
72045 Durham, NC 27722-2045, USA. Settings used for the nucle.c ac.d comparisons 
are indicated in figures 1a, 1b and 1c. 

Since the present invention discloses nucleic acid sequences encoding novel structural 
He^obacter felis urease subunits, it is now for the first time possible to obtain such 
PoTpeptides in sufficient quantities. This can e.g. be done by using express.on systems 
15 to express the genes encoding the UreX and UreY subunits. 

VheXre n a more preferred embodiment, the invention relates to DNA fragments 
Lmpris ng a nucleic acid sequence according to the invention Such ^A fragments 
can e q be plasmids, into which a nucleic acid sequence accord.ng to the invention is 
cloned Such DNA fragments are useful e.g. for enhancing the amount of DNA for use 
40 as a probe, as described below. 

^ An essential requirement for the expression of the nucleic acid sequence is an adequate 

~ oromoter operably linked to the nucleic acid sequence. It is obvious to those skilled in 
the art that the choice of a promoter extends to any eukaryotic, prokaryotic or -viral 
45 promoter capable of directing gene transcription in cells used as host cells for protein 

Therefore n an even more preferred form of this embodiment relates to a recombinant 
DNA molecule comprising a DNA fragment or a nucleic acid sequence accord.ng to the 
Mention that is placed under the control of a functionally linked promoter This can be 
Sed bv means of e.g. standard molecular biology techniques. (Man.atis/Sambrook 
(Sambrook TMolecularcloning: a laboratory manual, 1989. ISBN 0-87969-309-6). 
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Functionally linked promoters are promoters that ^J^^^ the 
tran^rrintion of the nucleic acid sequences to which they are linked. ,_. u . 
Whe The host Ss are bacteria, useful expression control sequences which may be 

. SSboM^ 

membrane protein promoter (Nakamura, K. and I Inouge M. EMBO J 1 J71 775 
1M9V the bacteriophage lambda promoters and operators (Remaut E. et al., Nutt 
Add s Res 1 r4OT7-4688. 1983), the a-amylase (B. subtilis) promoter and operator, 
teuton' s^uences and other expression enhancement and control sequences 

J^Snrffhff-h^^U-" control sequences include, e.g — g 

15 protr^^ 

al Proc. Natl. Acad.«ci. USA, 82, 4949-53, 1985). 
December 1993). 

: Possess- 

As%Te*amplf o^ bacterial LRCs, attenuated Salmonella strains known in the art can 
"colinamtrrier parasi.es have i.a. been described by Vermeulen, A. N. (Int. 
Z^Ses m^ be used S of transporting the nucleic add sequence into 

- Sare^^^ 

XmUviruses (EPA 047321 0A2). and Retroviruses (Valeno, D et al in Baum b.J., 
D^ke K A Loteova E. and Pluznik. D.H. (Eds.), Experimental Haematology today - 
1988.'springer Verlag, New York: pp. 92-99 (1989)). 

50 
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, ^ Th e technique of in vivo homologous recombination, well-known in the art, can be used 

^ to introduce a recombinant nucleic acid sequence into the genome of a bacterium 
parasite or virus of choice, capable of inducing expression of the .nserted nucle.c ac.d 
sequence according to the invention in the host animal. 

h. Finafly^hpther form of this embodiment of the invention relates to a host cell comprising 

^ Kcid sequence encoding a polypeptide accord.ng to the .nvenbon a . DNA 
taomSnt comprising such a nucleic acid sequence or a recombinant DNA molecule 
comprishg sTch a nucleic acid sequence under the control of a functionally Imked 
1 n Dromotor This form alsotelates to a host cell containing a live recomb.nant carrier 

ConSg a muS acid molecule encoding a UreX or Y polypeptide or an immunogen.c 

^ S^SSi" £2*SE e.g. Escherichia coli, Bacil.us subt^ and 
^ LactoSuTspecies, in combination with bacteria-based plasmids as P BR322, or 
1 * bac SriaSessfon vectors as pGEX, or with bacteriophages. The host cell may also be 
15 S2SE$?S3£e.g. yeast-oells in combination with yeast-specific vector molecules 
or hSeukaryotic cells like insect cells (Luckow et al; B.o-technology 6: 47-55 1988)) 
S5E£!£3£h vectors or recombinant baculoviruses plant W,th 
e q Ti-plasmid based vectors or plant v.ral vectors (Barton K.A. et a . Cell 32. ^1 033 
20 (1983 mammalian cells like Hela cells, Chinese Hamster Owy ;^MCHO> or CrandeI1 
Feline Kidney-cells, also with appropriate vectors or recomb.nant viruses. 

■ ^ Another embodiment of the invention relates to the polypeptides encoded by the nucleic 
"""^ aSS sIqueTc^ urease X subunit and the urease Y subunit and to .mmunogen.c 
25 fragments thereof according to the invention. 

^> Therefore, this embodiment ofthe invention relates to the Helicobj u ^ e X 

DolvoeDtide said polypeptidpiaying an amino acid sequence that is at least 85 /o 
toS^iSsEQ ID Nr^o^an immunogenicfragmentofthatpolypept.de w.th a 
30 lenXof atleast 40 aminolclS that is capable of inducing an immune response 

aqains TureaseXY. PreferabV&e length of that fragment is more than 40 am.no acids, 
ml% preferably at least 45, 50, 55. 60 or 70 amino acids in that order or preference. 

Preferably this embodiment relates to such polypeptid « ha^ng a^^^ of 
at least 90 %, more preferably 94 %. even more preferably 97 % homology to SEQ ID 
NO 2, or an immunogenic fragment of that polypeptide w,th a length of at least « 
amino acids, more preferably at least 45, 50, 55, 60 or 70 ammo acids in that order or 
preference that is capable of inducing an immune response against ureaseXY. 

This embodiment of the invention also relates to the Helicobacter felis urease Y 
^ polypeptide, said polypeptideltaving an amino acid sequence ha is at 'east 85 /o . 
homologous to SEQ ID NC-T 3 o] an immunogenic fragment of that polypeptide with a 
lenqth of at least 40 amino a& that is capable of inducing an immune response 
aqainst ureaseXY. Preferably, the length of that fragment is more than 40 am.no acids. 
45 more preferably at least 45. 50. 55, 60 or 70 amino acids in that order or preference. 

— ^ Preferably this embodiment relates to such polypeptides having a sequence homology of 
at least 90 %, more preferably 94 %, even more preferably 97 % homology to SEQ ID 
NO- 3 or an immunogenic fragment of that polypeptide with a length of at least 40 
50 amino acids, more preferably at least 45. 50, 55. 60 or 70 amino acids in that order or 
preference that is capable of inducing an immune response against ureaseXY. 
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The amino add comparisons are indicated in figures 1a, 1b and 1c. 
Tnr/Phe. protein comparison 

r^rnS^^ 

influencing the immunogenicity". 
combination <5 the hydrophilicity criteria according to Hopp and Woods (Proc. Natl. 
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Acad Sci 78- 38248-3828 (1981)), and the secondary structure aspects according to 
cSu and Fasman (Advances in Enzymology 47: 45-148 (1 987) and US Patent 
a «a ini^ T Si eStoDes can likewise be predicted from the sequence by computer 
S It^sZ^m criterion (Science 235, 1 1 059-1 062 (1 987) -and 
<s US Paten application NTIS US 07/005,885). A condensed overview is found .n: Shan Lu 
5 US Patent app Tibtec h g- 238-242 (1 991 ), Good et al on Malaria epitopes; 

f£^w££^^^*>*" 10= 3-7 (1992). Berzowskyfor 
HW^topes; FASEB Journal 5:2412-2418 (1991). 

_^>Therefore, vaccines for the protection of animals against Helicobacter felis infection 

. 2?> still another embodiment of the present invention relates to the polypeptides according 

to the invention for use in a vaccine. 
, - still anoth er embodiment relates to the use of the polypeptide according to the invention 

I ^ rSSSring of a vaccine for combating Helicobacter fel.s mfections. 

30 ~ m oHnn a varcine accordinq to the invention is by biochemical purification of 

^^^£s^s^^^^ fr ° m a bacteriai cu,t T This f 030 e - g - t e d °r 

the ureaseAY PO'YP«H d th of ge |-f,|tration columns for separation of 

^ < 352X5S2£: or t sCbCnUs from othercomponents. Further purification may 
35 5^^f5?SS« precipitation in ammonium-sulphate, followed by cenfrifugation, 

aeTellctrophoresis and, if desired, separatism ttie crease AB subun.ts and 
S2mmSCSSi in a suitable buffer. ifl^frT 1 ™ 9 ^ 
mak?ng the i vaccine, especially where He/^y ^ dlfficu,t t0 9 roW ' 

It is therefore much more convenient to use the expression products of the genes 
encodinTthe urease X and Y subunits according to the inventi/n in vaccnes. 
luch vaccines cTn easily be made by admixing ureaseXY or a& UreX or Y subun.t or an 
frnmunologiS ffagmenUhereof according to the invention with a pharmaceut.ca.ly 
acceptable carrier as described beloyv. 

Furtherrrlo^e^cdtees can comprisellive recombinant carriers as described above, 
' calweXCre^ng ureaseXY, alureX or UreY subunit or immunogenic fragments 
thereof ^acSfto the invention. Such vaccines, e.g. based upon a Salmonella earner 
orTv^ afcTrrier infecting the gastric epithelium have the advantage over subun.t 
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Moreover, their self-propagation is an advantage since only low amounts of the 
recombinant carrier are necessary for immunisation. 

are capable of inducing an <^ um J^°^^^„^ ac id sequence that is at 
He/teotacferf* ^^^^Z^^^men^ that polypeptide 

25 response against ureaseXY. 
invention. ^ 

35 ^S^f^^^^ttractive for the vaccination of both cats and dogs 
^^^T^^S^^^ or 

45 ?he fjffi^l^^^^ ° f ^ miCr ° 9ram ranQe 
ixg proviSv^ry good results\r\ 
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Distemper virus, Adenovirus, Calicivirus, Bordetella bronchiseptica, Borrelia burgdorferi, 
Leptospira interrogans, Chlamydia and Bartonella penseli. 

Also the present invention relates to polypeptW V^cxrtlry to_ the invention for use in 
5 me manufacturing of a vaccine for combating Heho6acter fel,s .nfect.ons. 

— =^ All vaccines according to the present invention comprise a pharmaceutical^ acceptable 
^ ctrie? A pha^ceutLlly acceptable carrier can be e.g. sterile water or a stenle 
^ysbiogical salt solution. In a more complex form the earner can e.g. be a buffer. 

^■^vacrines accordinq to the present invention may in a preferred presentation also contain 
^^^r a diuvan? Adiuvante in general comprise substances that boost the immune response 
o tS hosUn a , n^peefflb manner. A number of different adjuvants are known .n the 
t^S^^I^ are Freunds Complete and Incomplete adjuvant, v, amin E, 
15 non-ionic block polymers, muramyldipeptides, Quill A<*). mineral oil e.g. Ba*rfTO or 
Markol(R) vegetable oil, and Carbopol(R) (a homopolymer) or D.luvac(*) Fate. 

3. ThT vice ne m^y also comprise a so-called "vehicle". A vehicle « a compound o wh.ch 

* 2 ^polyp^tidTLTeres, without being covalently bound to it Often used Neh.de 

cSn^Sare e.g. aluminium hydroxide, -phosphate or -ox,de, s.l.ca, Kaolin, and 

20 <Sc^fo?rn of such a vehicle, in which the antigen is partially ernbedd ed in the 

5 1o9 H950r^rboh«lrates e.g. sorbitol, mannitol. trehalose starch, sucrose 
deirtran or glucose, proteins such as albumin or casein or degradation products thereof, 

^?n1ddtn re '.h^ a physiologically acceptable diluent. 

~~ ^ U noes w£hou! sayinAhat other ways of adjuvating, adding veh,ole impounds or 
SuK^uTs^ng^ stabilising a polypeptide are also embod,ed ,n the present 

invention. 

3* Vaccines according to the invention that comprise the UreX or UreY subunit polypeptide 
^ canX suitX be administered in amounts ranging between 1 and 100 micrograms 
Sugh smalle? doses can in principle be used. A dose exceeding 100 m-crograms w.ll, 
although immunologically very suitable, be less attractive for commercial reasons. 

40 >. vaccines based upon live attenuated recombinant carriers, such as the LRC-viruses and 
bacterirdescribed above can be administered in much lower doses, because they 
m^S™ during the intern. There^e very suitable amounts wou.d range 
between 10>nd 10 9 CFU/PFU foryejjpect.vejyjb^ctena and viruses. 



>Many ways' of administration canW applied, ihtfanasal application is a frequently used 
w?v of administFat^ Vaccine. Oral application is also an attractive way of 
Tdmin sSr^^/the infection is often located in the upper digestive tract. A 
n^S^'of^Kadmlnistratlon is the packaging of the vaccine in capsules, known 
and f equ^ntly used in the art. that only disintegrate in the highly acidic environment of 
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the stomach. Also, the vaccine could be mixedwith compounds known in the art for 
temporarily enhancing the pH of -tlhejtoraachr^ 7 

*^ysfWnTcaT5p1ic^^ intramuscular application of the vaccine. If 

this route is followed, standard procedures known in the art for systemic application are 
i well-suited. 

^Another embodiment of the invention relates to diagnostic tests for the detection of H. 
felis infection. It is known that several Helicobacter species such as H bizzozeronn ,H. 
felis and H. salomonis are capable of infecting both cats and dogs. Of these three, H. 

) felis is the species suspected to cause most of the pathology, although it is often 

outnumbered by H. bizzozeronii and H. salomonis. Thus, a quick and correc diagnosis 
of disease, in both cats and dogs, caused by Helicobacter felis is important. It has 
however been very difficult to discriminate between these three species due to the fact 
that th ^rarft-so v ery doselyjoelateeV-V .... t U i 

5 The^reJt is another ob]el~tiv7of this invention to provide such diagnostic tools suitable 
for discriminating H. felis from other Helicobacter species. 

^> On the basis of the novel urease polypeptides and the genes encoding the urease 
^ polypeptides, at least three different diagnostic tests, specfica ly suitable for *e 
0 discrimination of H. felis from other members of the Helicobacter family vjere : developed. 
f)Tr a gnosSc test based upon the presence or absence of DNA encoding the specific 

l^dWI^C^ section of antibodies against the specific UreX and 

3&2^ Abased upon the detection of antigenic materia, of the specific UreX 
and UreY structural subunits 
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f A diagnostic test according to 1 ) is e.g. based upon the reaction ^titoralDNA 
isolated from the animal to be tested, with s/ecif.c probes or PCR&pnme s based upon 
the sequence of ureX or Y genes. If HfelifDUA is present in the amma I, ttwr wrfl e.g. 
specifically^! t/ureX or Y specific/CRVprimers and will subsequently become 
amplified ^Kl%eaction. The PCF^eaction product can then easily be detected in 

^Tn^DNA e canmosri S sily be isolated from the micrd^ganisms present in swabs of the 
upper digestive tract or in the saliva of the animal to be tested. Specific pnmers can 
easily be selected from the many regions o^fnt^reX and ureY coding sequences and 



easily be selected Trom tne many region* uyu.e . — , — _ --- _ - 

the non-coding intergenic sequence that diffoin>equence from the comparable regions 
in the ureAB coding sequences. One of the fhatfy algorithms suitable for the 
determination of the level of nucleic acid homology and for comparison of nucleotide 
40 sequences in general iskpowr. as "Clustal W". It has been described by Thompson et 
al in Nucleic Acid Re*£arcp2: 4673-4680 (1994). The program can be found at 
several sites on Interrfefe. A/m5re recent alternative for this P r °9™ m "* e %f?W Plus 
for Windows, availableNfrpm^ientific and Educational Software, P.O.Box 72045 

-^^Asfollows N from figurfl 4 a large number of possible P™jMb*s can be found that .am 
-^specific for ureX or ureY. An ext remely specific pair of PCRtf >robes is ag. formed by the 
5'-located sequence CATGCACTTTTTGAAAAAAGA (SEQ ID NO: 16fend the 3 - 
located sequence TATGGTGGTCTTCTCT (SEQ ID NO: 17). Of cour/e^ny other 
sequences that are specific for ureX or/V or the intergenic region are W standard 
50 PCR4extbooks give methods for determining the suitability of the probes^or selective 
PCF^reactions with ureX or ureY. PCRtfechniques are extensively described in 
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(Dieffenbach & Dreksler; PCR primers, a laboratory manual. ISBN 0-87969-447-5 
(1995)). , "Sg^- 

Another DNA-based4st is based upon growth of bacterial material obtainjfrom the 
twab followed by classical DNA purification followed by classical hybndjpon with 

SWaD, TOIIOWeu uy ifi „ nM&.franmpnte fi Vf?n tHS VeiV OW 



h«mS«n« hltween the ureXY-cojifng regions and the ureAB coding regions of both H. 
1,™^ unambiguously indicates the presence 

felis and otner ™ u ° PClSreacfens and hybridjptibn reactions are well-known in 
10 S-tES al. "a^ A* J. - a,. Molecular 

^ Se dSS^ W>" n Wi L h -XY-sp e cif,c 

SSSJjSSSi to doneNKith fragments that preferably are short, but for practical 
nBas^nfoVeferably consist of a stretch of at least 10 contiguous nucleot.des of SEQ D 

i * mo Ttt^s clea^r that for hybridisation experiments a probe needs to be selected that has 

15 ?• J r hnmo?nnv to SEQ ID NO" 1 than to sequences encoding the Helicobacter ureA 
a h'gher h° m °'°|y ^ ^ very easily be selected with the help of the Align Plus 
£ V^Sk™ ffiS W progrin as discussed abovejn a „tive 
experiment the DNA to be diagnosed can be t ^^J^P^. 1 

20 DNA The probe according to the invention, having a h.gher homology to SEQ ID NO. 1 
San to a gene encoding ureAB, would bind better^, felis DNA .f Present in the 
sampVe) than to DNA of other Helicobacter spec^thLs specifically pealing the 
ore^ence of H fe//s DNA in the sample to be te^ej>e sequences SEQ D NO. 16 or 
T^eZne6aLe are merely examples of pr£* vwy »u"*tefcrtaMhnO and 

25 subsequent use in the H. fe//s-specific hybridisation assays as described. 

^ Tnus on e embodiment of the invention relates to a diagnostic test for the detection of 

"""^ DNA encodinc Mhe specific Helicobacter UreX and UreY subun.t polypeptides. Such a 

tesi TcomDrisel a nucleic acid sequence according to the invention or a fragment thereof 
30 ha isTpedfic for the DNA encoding UreX and UreY or the intergen.c region between 

ifiv \nH i A fraament that is specific for that DNA is a fragment that binds better to 
th Sna encoding Ure™UreY or\he iptergenic region between UreX and UreY than 
to^h^DN^encoding UreA and UreB orlrte intergenic region between UreA and UreB. 

Methods for the detection of Helicobacter felis DNA comprise hybridisation of the DNA to 
^ bttested wUh UreX or Y DNA, or PCI%eaction of the DNA to be tested with UreX or Y 
DNA specific probes. 

-> A d i aa nostic test according to 2) for the detection of Helicobacter felis antibodies in sera 
^O^an be e a ^sfmple sandwi^h-ELISA-test in which purified UreX or UreY subunit 

SpepWdes or antigenic fragments thereof according to the invent.cn are coated to the 
/S oHhe wells of an ELISA^Iate. A method for the detection of such ant.bod.es is e.g. 
( Wubation of pu/foed UreX or Y polypeptide with serum from mammals to be tested, 
^owed by e g Wubation with a labelled antibody against the relevant mammalian 
45 antibody A coloSr reaction can then reveal the presence or absence of ant.bod.es 
loalnst Helicobacter felis urease XY. Depending on the labelled I ant.bod.es used, the 
selectivity oHhis system can be improved by pre-incubation of the serum to be tested 
with urease AB followed by spinning down the precipitate, in order to avoid non-XY- 

50 Jf^rtoftS^nts of the UreX or UreY structural subunits according to the invention 
are used for coating, this pre-incubation step can be skipped. 
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Another example of a diagnostic tesrsystem is e.g. the incubation of a Western b tot 
comprising UreX or UreY^lypeptlLo^an antigenic fragment thereof according to the 
Mention with serum of mammalsMkiWtested, followed by analysis of the blot. 
^ purified UreX and UreY structural subunits or antigenic fragments thereof according 
5 to the invention suitable for the coating of EL.SA plates or for WMmUrtmg can 
easily be obtained by expression of the ureX and Ojnea. • ^ed by 
Ferrero for ureA and B (Ferrero et al., Molec. Microbiol. 9, 323-333 (1993)). 

^Aiqo the invention relates^Tnethods for the detection in serum of antibodies against 
i7^JS^<^^aX%lnXhlch the method comprises the incubation of serum with 
tJ^^^^ly^^^^aritigonlc fragment thereof according to the invent.cn. 

A diaanostic test according to 3) based upon the detection of antigenic material of the 
^ tSSS^MMY stLtura. subunits of Helicobacter felis antigens .and the^fore 

15 suitable for the detection of Helicobacter felis infection can e.g. also ^ a standard 
EL SA test In one example of such a test the walls of the wells of an ELISA plate are 
co^Ld wUh anSoodles Trected against the specific UreX and UreY structural subunits of 
He^ctel felis The antigenic material to be tested can if necessary be pre- incubated 
^nZ%^^s^JA and B. This will leave the UreX and Y spec^p.topes 

20 ^vered^ndAI^ pre-incubated He//cobacferspecies will bind to the ELISA 

daTonfyO a -bT- 

^^d^^^rtLdtos specific for UreX of Y,and not reacting with UreA .oft < f 
are Tthlpreferred antibodies in such tests, because tiWmake the pre-.ncubat.on step V, 
supelous Sucf^ 'monoclonal antibodies can easily be obtained by mmunis.ng i inbred 
25 miCe ^immunising fragments of UreX or Y according to the invention, by techmques 
also known in the art (See below: Kohler and Milstem). 

I^The polypeptides or immunogenic fragments thereof according to the indention 

^ expressed as characterised above can be used to produce ant.bod.es, which may be 
30 polyclonal monospecific or monoclonal (or derivatives thereof)- If polyclonal antibody 
are Sed techniques for producing and processing polyclonal sera are well-known in 
fhe art^g Mayer and Walter, eds. Immunochemical Methods in Cell and Molecular 
Biology, Academic Press, London, 1987). f„ r 
Monodonal antibodies, reactive against the polypeptide according to the .ronton £ 
variants or fragments thereof) according to the presen t mven tK>n can be prepared by 
immunising inbred mice by techniques also known in the art (Kohler and M.lstein, 
Nature, 256, 495-497, 1975). 

Finally the invention relates to methods for the detection of antigenic material 
Helicobacter felis in which the method comprises the incubation of serum, tlssu \°W" v 
fluids with antibodies against UreX or UreY polypeptide or an ant.gen.c fragmenttbereof 
according to the invention. 
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Exampl 1 



The ureX and ureY genes of Helicobacter felis st rain CS1: cloning and expression in 
Escherichia coli. 

The ureX and ureY genes of H. felis strain CS1 were cloned as an operon into an E. coli 
T7 expression vector, pET3a, as follows: „ . _ 

or proper expression,**-^ UreX and Y proteins in pET3a (Noyagen 601 Science 
Drive Madison Wl, USjfyth> genes were cloned as a Nde\-BamH\ DNA fragment into 
the Nde\-BamH\ sites M# vector. The ureaseXY operon contains an internal A/del site 
that was mutated by overlap-extension PCR of 2 PCR fragments. For that Purpose two 
PCR fragments (the 5' and the 3' products) were amplified using chromosomal DNA of 
H felis CS1 as the template. The 5' PCR product contained the complete ureX gene and 
the first Dart of the ureY gene. The forward primer contained a A/del restriction site and 
Z starfcodon of ureX 9 (GGAGTAACATATGAAACTCACA CCCA^^A^n, f^n in 
NO- 18) and the reverse primer contains a point rr 
ACGACCATGTGAGGGCTTAC) (SEQ ID NO: 19). The/Seeoni 
consisted of the 3' end of the ureY gene. This forward primer 



k GAGC) (SEQ ID 
ition (CACACCC 
3* PCR product 
iplementary to the 



apd the reverse primer 
Ion of the uf&Y>gene 
IB fiO: 21). Thf muta^on 
I jSite in ureY, jit replaces 



lc<oiad primer of the first PCR product and also contained tfet same point mutation 
(GTAAGCC CTCACATGGTCGTGGGTGTG) (SEQ ID NO: 2*"*-^ ^ — ™ mor 
contained a SamHI restriction site just downstream of the si 
(CGAATT CGGATCCTAGAAGAAAGTGTAGCGCTGG) (SEr 
in the complementary primers is made to delete the internal I 
the CATATG (His- Met) by CACATG (His-Met). 
*After amplification of both PCR products, the complete operon was obta.ned by overlap- 
extension-PCR with the forward primer of the ureX and the reverse primer of the ureY 
using both PCR products as templates. The resulting PCR product was cloned into 
PCR-bluntll-TOPO (Invitrogen, P.O.Box 2312, 9704 CH Groningen, The Netherlands) 
and transformed into E. coli TOP10F cells (Invitrogen). Positive clones were isolated 
and the ureaseXY genes were sub-cloned into pET3a with Nde\-BamH\. The obtained 
plasmid was called pUreXY-1 and was transformed into the expression strain 
HMS174(DE3)/pLysS (Novagen). 



35^ 



The ureX and ureY genes of pUreXY-1 were expressed in HMS174(DE3)/pLysS as 
follows: an overnight culture was diluted 1/100 into TB Amp 100 Cam 25 ; this culture was 
incubated for 3 h at 37°C at 200 rpm; the culture was induced by adding 1 mM of IPTG 
and incubated for another 3 h at 37°C at 200 rpm. The induction was done twice, once in 
a small scale and once in a largescaje-^ ,«.,»» t . . 

TrTgtn dUced aamplet, wm b a nalysed on a SDS-PAGE gel (fig. 2). As can be clearly seen 
from lane 9 expression of UreX and UreY, when induced provides the two structural 
subunits as polypeptide bands with a molecular weight of 25 kDa for the UreX subunit 
and 62 kDa for the UreY subunit. 



OTlfflS^TJ^S^ region bridging the two coding sequences, from 
Helicobacter felis, pylori and heilmannn 

from Helicobacter felis. pylori and heilmannn 

from Helicobacter felis, pylori and heilmannn 

Figure 2: Polyacrylamide gel of the expression products UreX and UreY 



Lane 7 
Lane 8 
Lane 9 
Lane 10 
Lane 1 1 
Lane 12 



^^'SKSSS. induction (smal. sca.e culture) 
Comple2 ce culture after induction (small scale culture 
Complete cell culture after induction (large scale culture) 
Supernatant after induction (large scale culture). 
Biorad pre-stained marker 



/ 
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Abstract 

recombinant DN A molecules ™™P"»'"M , and t0 host ceils comprising nucleic 
subunitpolypepti^ 

acid sequences ^^^nM^oi use in the manufacturing thereof, to 
subunit Po'yPePt^ ^J^SSS*" and to methods for the preparation of 

antigenic material and to antibodies against Helicobacter tens. 



